
Spring 2010Name:Statistics 300
Sat. 9:00 a.m. - 1:05 p.m.Instructor:  Lawrence C. Larsen

Exam #3 – Final

(8 points; 8 minutes)
Use the sample data in the box below to make an 88%  confidence interval for 1.
the difference between the proportion of four-year graduates in the "< 30" group
and the proportion of four-year graduates in the "3 0 +" group.  Then answer the
additional question below.

Based on your confidence interval, is it reasonable  to claim that the proportion 
of four-year grads among all prisoners first convic ted at age 30+ is the same as
the proportion among all prisoners first convicted when younger than 30 years
old?

Why?NoYes

Age when firstCompleted
Convictedfour-year

30 +< 30degree

4062Yes

198400No

238462Total
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(8 points; 9 minutes)
Use the data below to test the claim that "the long er you stay in school the more you earn."2.
In other words, as years in school increase annual earnings also increase.  The data are from 
a random sample of people 60 years old.   (Use alpha = 0.05 for this test.)

Annual *
AverageYears in
EarningsSchoolPerson

76141
5032
46113
76204
3455
4656
78197
96138
3899
54410

* In 1000's of dollars
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(9 points; 6 minutes)
3. Assign the letters of the appropriate figures to ea ch of the "sample correlation" values offered 

below.  If a correlation value has no appropriate f igure to associate with it, write "none" next
to that correlation value.

A B
value Figure
of "r" Letter(s)
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(8 points; 10 minutes)
Use the data shown in the table to test the claim t hat "size of vehicle" and "durability" (miles befor e4.
a major repair is needed) are independent of each o ther.   (Use a 5% significance level for the test.)
Look for ways to be efficient and quick in this pro blem.

RowDurability  (miles x1000 before 1st major repair)Vehicle
Total>4040302010Size class

2004755433322sub-compact

200866128205compact

200945333128mid-size

20010042291811full-size

200966026135SUV

10004232711599651Column Total

H0:

H1:
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(8 points; 8 minutes)
You make wood products with glue to join pieces tog ether.  The manufacturer of a new glue 5.
formula claims that wood joints using the new glue can hold on average more than 10 pounds 
more than joints that use the old formula.  You mak e 16 joints using the new glue and 10 joints  
using the old formula.  Then, you measure the weigh t each joint can hold.  Use the results below
to test the glue manufacturer's claim.  (Use α = 0.05 for the test and assume the distributions of
results for the two glues are bell-shaped but with different standard deviations.)

Weight Held
OldNew

GlueGlue
_   

177.6201.1x =

3.710.5s =

1016n =
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(14 points; 15 minutes)
Based on the data given below,6.
do parts (a) through (m).

Temperature ( oK) at
Surface5000 feetObservation

2612701
2682802
2742933
2993054
2933035
2532806

(a)  Plot the data points on the graph.

(b)  Enter data in calculator and write the
      equation for the best-fitting line:

(c)  Plot the line on the graph.

(d)  Predict the temperature at 5000 feet when the surface temperature is 273 oK?.

Predicted temperature = 

(e)  What is the proportion of the total variation in Y (temperature at
      5000 feet) that is "explained" by X (temperature at the surface)?

(f)  The expression for the total variation in Y is :

(g)  The value of the total variation in Y is:

(h)  The expression for the explained variation in Y is:

(i)  The value of the explained variation in Y is:

(j)  The expression for the unexplained variation i n Y is:

(k)  The value of the unexplained variation in Y is :

(l)  The expression for the Standard Error of Estim ate is:

(m)  The value of the Standard Error of Estimate is :
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(8 points : 8 minutes)
A company makes complicated laboratory equipment fo r analyzing chemical samples.  To learn about7(a)
the performance of their machines, the company work s with 9 laboratories and gives to each four (4) 
identical samples of material to analyze.

A portion of the variability in the test outcomes r epresents differences between laboratories (which
are considered as "treatments") and a portion repre sents differences from test to test within the same
laboratory ("error").  Complete the Analysis of Var iance table below and carry out the appropriate 
hypothesis test to decide whether the expected (mea n) results are the same for all 9 laboratories.
(Use a significance level of 10% for this test.)

Analysis of Variance Table

MeanDegrees ofSum of
 p-value    F     Square    Freedom    Squares  Source

0.0841.13Laboratories

20.37Error

Total

H0:

H1:

(1 point : 2 minutes)
If you took the variances of the measurements at ea ch of the nine laboratories and7(b)
"pooled" them, what would be the value of the poole d variance?

S2p =
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(8 points; 8 minutes)
A company makes a sleep aid medication.  They are i nterested in making a liquid version of their8.
popular tablets, but some patients say liquid formu las usually taste bad.  Use the following data to 
test the claim that the proportion of people that t hink two alternative liquid formulas taste bad is  
the same.  (For this test, set the probability of a Type I error to 0.04.)

Taste Test Result
TotalBadGood

40022378Formula A
H0:

40044356Formula B

H1:
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(9 points; 10 minutes)
The form (tablet or liquid) of a sleeping aid medic ation may affect the speed at which the 9.
medication works.  Use the results of the experimen t below to construct a 90% confidence 
interval for the mean difference in the amount of t ime (elapsed time) before patients fall 
asleep using the tablet compared to using the liqui d.  Assume that the variation in times is 
the same for both tablets and liquid.  Five patient s used the tablets and another four
patients used the liquid.

Elapsed Time Before Sleep for Lane
LiquidTabletPatient

21261
18232
24193
16234

245
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(8 points; 9 minutes)
A major news organization is interested in the publ ic issues that registered voters think are most 10.
important.  A stratified random sample of 340 regis tered voters is selected to represent the whole
population of voters.  Each voter is asked to selec t from a list of 6 issues the one that is most 
important.  Compare the results to see if they are significantly different from the proportions 
expected by the news organization that carried out the study.   (Let α be 0.05 for the test.)

H1:H0:

Proportions
In SampleExpectedIssue

Traffic
15%10%Congestion

15%20%Pollution

23%15%Taxes

22%10%Deficits

19%25%Education

6%20%Health Care

100%100%Total
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(8 points; 9 minutes)
The form (tablet or liquid) of a sleeping aid medic ation may affect the speed at which the 11.
medication works.  Use the results of the experimen t below to construct a 90% confidence 
interval for the mean difference in the amount of t ime (elapsed time) before patients fall 
asleep using the tablet compared to using the liqui d.  Six patients used the tablets for three
months and then used the liquid.  The order of tabl et and liquid use was randomized.

  Elapsed Time Before Sleep
LiquidTabletPatient

21261
18232
24193
16234
20245
19246




